
Transverse wave:

Longitudinal wave:

Waves
Big idea: Radiation transfers energy

Key Vocabulary
Wave A wave is an oscillation which 

transfer energy without the 
transfer of matter.

Wavelength
(λ)

The length between two identical 
points on a wave form. Usually 

measured between two adjacent 
peaks. Measured in metres (m)

Frequency
(f)

The number of complete waves 
passing a point per second. 

Measured in Hertz (Hz)

Time period
(T)

The number of seconds for a 
complete wave to pass a point. 

Measured in seconds (s)

Wave speed How quickly a wave is travelling. 
Measured in metres per second 

(m/s)

Amplitude The maximum displacement of the 
wave from the equilibrium point.

Transverse A wave where the oscillations are 
perpendicular to the direction of 

wave travel/energy transfer.

longitudinal A wave where the oscillations are 
parallel to the direction of wave 

travel/energy transfer

Oscillate Repeated back and forth motion 
about a central equilibrium point

Perpendicular At 90° to something/at a right 
angle to something

Core focus

All learners

HT only

Triple 
science only

Key equations and numbers
𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑝𝑝𝑇𝑇𝑝𝑝𝑇𝑇𝑝𝑝𝑝𝑝 𝑠𝑠 =

1
𝑓𝑓𝑝𝑝𝑇𝑇𝑓𝑓𝑓𝑓𝑇𝑇𝑓𝑓𝑓𝑓𝑓𝑓 (𝐻𝐻𝐻𝐻)

𝑤𝑤𝑤𝑤𝑤𝑤𝑇𝑇 𝑠𝑠𝑝𝑝𝑇𝑇𝑇𝑇𝑝𝑝 ⁄𝑇𝑇 𝑠𝑠 = 𝑓𝑓𝑝𝑝𝑇𝑇𝑓𝑓𝑓𝑓𝑇𝑇𝑓𝑓𝑓𝑓𝑓𝑓 𝐻𝐻𝐻𝐻 × 𝑤𝑤𝑤𝑤𝑤𝑤𝑇𝑇𝑤𝑤𝑇𝑇𝑓𝑓𝑤𝑤𝑤𝑤𝑤 𝑇𝑇

𝑠𝑠𝑝𝑝𝑇𝑇𝑇𝑇𝑝𝑝 𝑝𝑝𝑓𝑓 𝑤𝑤𝑇𝑇𝑤𝑤𝑤𝑤𝑤 𝑇𝑇𝑓𝑓 𝑤𝑤 𝑤𝑤𝑤𝑤𝑓𝑓𝑓𝑓𝑓𝑓𝑇𝑇 = 3 × 108 ⁄𝑇𝑇 𝑠𝑠

Reflection: Reflection can be 
modelled using a ripple tank and a flat
barrier. If the wave hits the barrier at
a non-zero angle then the wave will be
reflected at the same angle it hit at.

Refraction: Refraction is the 
apparent bending of a wave resulting
from the wave hitting a boundary at 
an angle and being slowed, for 
example, light entering a glass block.

Sound: Sound is a longitudinal wave made up of high and 
low pressure waves in the air/other medium. 
A higher frequency sound wave will have a higher pitch and 
a low frequency sound wave will have a low pitch.

Ultrasound: Ultrasound is any sound with a frequency 
above 20,000 Hz. 
It can be used to image inside the human body, e.g. to see 
an unborn baby, without risking exposure to ionising 
radiation such as X-rays.

𝑤𝑓𝑓𝑇𝑇𝑤𝑤𝑓𝑓 𝑤𝑇𝑇𝑤𝑤𝑝𝑝𝑇𝑇𝑓𝑓𝑤𝑤 𝑝𝑝𝑤𝑤𝑓𝑓𝑤𝑤𝑇𝑇 = 20𝐻𝐻𝐻𝐻 − 20,000 𝐻𝐻𝐻𝐻

Seismic waves: seismic waves are what cause 
earthquakes. Primary seismic waves (p-waves) are longitudinal 
and secondary seismic waves (S-waves) are transverse.
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Wave on a string
To find the wavelength:
• Adjust the frequency on the signal generator until there is the standing wave 

pattern shown in the diagram below.
• Measure the length between the vibration generator and the wooden bridge using 

a metre ruler. this is half of the wavelength
• To find the wavelength, double the length you measured between the vibration 

generator and the wooden bridge.

To find the frequency:
• The frequency can be read from the signal generator.

To find the wave speed:
• Use your value for the wavelength and frequency along with the wave speed 

equation to calculate the speed of the wave along the string.

Ripple tank
To find the wavelength:
• Measure the length of a glass block using a ruler and place it into the water. 

Measure the length of the image produce on the screen and calculate the 
magnification.

• Place a meter ruler on the screen perpendicular to the wave front.
• Take a picture of the screen and measure the Length of 10 wave fronts.
• Divide this by 10 to find the mean value of the wavelength.

To find the frequency:
• Use a ruler and pen to mark the screen perpendicular to the direction of wave 

travel
• Use a stop watch to count how many waves go past this point in 10 seconds
• Divide this by 10 to find the mean frequency

To find the speed:
• Use your value for the wavelength and 
frequency along with the wave speed equation to 
calculate the speed of the wave along the string.

• 𝑤𝑤𝑤𝑤𝑤𝑤𝑇𝑇 𝑠𝑠𝑝𝑝𝑇𝑇𝑇𝑇𝑝𝑝 ⁄𝑚𝑚 𝑠𝑠 = 𝑓𝑓𝑝𝑝𝑇𝑇𝑓𝑓𝑓𝑓𝑇𝑇𝑓𝑓𝑓𝑓𝑓𝑓 𝐻𝐻𝐻𝐻 × 𝑤𝑤𝑤𝑤𝑤𝑤𝑇𝑇𝑤𝑤𝑇𝑇𝑓𝑓𝑤𝑤𝑤𝑤𝑤 𝑇𝑇

Waves – required practical
Big idea: Radiation transfers energy

Core focus

All learners

HT only

Triple 
science only

What are they likely to ask about? 
You can be asked to explain how to find the wavelength, frequency ad speed of the 
wave in each experimental set up. You can be asked to describe the effect of a 
change to the set up, for example reducing the distance between the wooden bridge 
and the vibration generator.

If you move the 
wooden bridge 

closer to the 
vibration generator 

then you will be 
reducing the 

available 
wavelength, the 

wave speed will not 
change so the 

frequency would 
have to be reduce to 

keep the wave 
pattern.
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